The exact mechanism whereby ultraviolet irradiation injures the skin is not known. When a molecule absorbs a quantum of ultraviolet energy it may disassociate, react with another molecule upon collision, transfer the energy to another molecule, or fluoresce. Ultraviolet wave lengths between 2900 and 3200 A are responsible for most of the adverse effects produced by sunlight and proteins are known to absorb wave lengths in this range (1).
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One objective means of studying alterations in protein is by use of a polarograph. Brdicka's total protein reaction reveals a characteristic double-wave pattern; therefore, alterations such as occur with denaturation of protein can be detected by performing the polarographic procedure. Ultraviolet irradiation is also known to change sulfhydryl and disulfide content of serum proteins, so two relatively simple and reasonably accurate methods are available for determining ultraviolet-induced alterations of protein. The purpose of this investigation was to determine the effects of ultraviolet irradiation upon serum and to discover whether or not these changes could be prevented by the addition chloroquine or ultraviolet-absorbing agents prior to irradiation.
MATERIALS, METHODS AND RESULTS
Five millimeters of horse serum containing the specified type and quantity of chemical agent were spread over the surface of a small petri dish (diameter 2.8 cm.), forming a layer approximately 1 cm. in thickness. The serum was then irradiated with a hot quartz mercury vapor ultraviolet light sourcet at a distance of 25 cm. The irradiated material and unirradiated control serum containing the chemical were polarographed in an ammonium-cobaltous solution immediately after irradiation. Also, non-irradiated absolute control samples without a chemical additive were similarly studied. perature. Prior to irradiation the serum temperature was 24° C., whereas following irradiation it was elevated to 28° C. In a previous study the loss of water from serum was found to be approximately 0.9% and not great enough to significantly alter results (2).
Polarograp/tic Procedure (Brdicka's Total Protein Reaction) (2, 3) A sample of 0.1 g. of pepsin was dissolved in In this study para-aminobenzoic acid, 3-benzoyl -4 -hydroxy -6 -methoxybenzenesulfonic acid and chloroquine were the chemicals selected as additives (5) (6) (7) (8) . The chemical structural formulae are shown in Fig. 1. Tables 1, 2, and 3 show the concentration of drug that is necessary to prevent the specified quantity of radiation from altering serum protein. Under the conditions of this experiment all three agents were capable of protecting the serum in relatively low concentrations.
From the Tables it can be seen that both methods detected changes almost simultaneously and were in excellent agreement. The effective concentration for chloroquine was 64 mM, whereas 3 -benzoyl -4 -hydroxy -6 -methoxy -benzene- 
COMMENT
The finding that ultraviolet absorbers, such as para-aminobenzoic acid and 3-benzoyl-4-hydroxy-6-methoxy-benzenesulfonic acid are capable of protecting serum proteins from ultraviolet-induced alterations could be expected; however, one would have hesitated to predict the results with chloroquine. Cahn, Levy, and Shaffer (9) Figure 3 illustrates the absorption spectra for all three agents employed and it can be seen that chloroquine is not an efficient absorber in the 2900 to 3200 A region. A wide variety of theories have been advanced as to the mechanism of action of antimalarial drugs in lupus erythematosus and polymorphic light sensitivity reactions; however, no theory has been adequately substantiated. The most interesting theories are related to a possible effect on nucleoprotein, (10) adenosintriphosphate, (11) or flavin enzymes (12) .
Apparently a significant change that occurs in serum following ultraviolet irradiation is a partial denaturation of protein for with denaturation there is a liberation of sulffiydryl or disulfide groups and alterations in the catalytic double-wave height. Chloroquine and ultraviolet absorbers are capable of protecting serum proteins from such changes.
SUMMARY
Two objective means of determining serum protein changes were employed to see if chloroquinc or ultraviolet absorbers could prevent protein from being altered by ultraviolet irradiation. These agents were found to be capable of protecting serum proteins from the ultravioletinduced changes that were detectable by either analytical method.
